Preparation of hydroxyapatite-nanocrystal-coated stainless steel, and its cell interaction.
Calcined nanocrystals of hydroxyapatite (HAp) having spherical or rod-shaped morphologies were coated through covalent linkage on a type 316L stainless steel substrate, which was chemically modified by the graft polymerization of gamma-methacryloxypropyl triethoxysilane (MPTS) at 70-110 degrees C. The grafting of poly(MPTS) on the substrate was confirmed by X-ray photoelectron spectroscopy (XPS) and attenuated total reflection Fourier transform infrared spectroscopy (ATR FT-IR). In order to coat the substrate with the HAp crystals through covalent linkage, the reactionbetween the alkoxysilyl groupsin the poly (MPTS) grafted on the substrate and the OH groups on the HAp crystals was conducted at 80 degrees C. The poly(MPTS)-grafted substrate was strongly coated with the HAp nanocrystals, although the HAp crystals adsorbed physically on the original substrate without poly(MPTS) grafting were removed by ultrasonic treatment. Human umbilical vein endothelial cells (HUVEC) adhered in larger numbers on the HAp-coated stainless steel substrate as compared with the original substrate after 24 h of initial incubation. The number of HUVEC adhered on the rod-shaped HAp-coated substrate was not significantly different from that on the spherical HAp-coated substrate under the present conditions.